Introduction
Becker muscular dystrophy is a rare genetic disease with a birth incidence of approximately 1:30000 in males. 1 The disease results from a X-linked recessive mutation on the gene located at Xp21, which encodes the dystrophin protein. 1 Clinical manifestations include progressive skeletal muscle weakness and dilated cardiomyopathy which can lead to refractory heart failure. 2 There is no correlation between the severity of cardiac manifestations and the genetic abnormalities. 2
Case report
We present a clinical report of a patient with dilated cardiomyopathy by Becker muscular dystrophy that underwent cardiac transplantation and has a 15 years' follow-up.
Idiopathic dilated cardiomyopathy was diagnosed in a 20-year-old man with a family history of two cousins with dilated cardiomyopathy, asthenia, dyspnea and orthopnea with progressive worsening. The patient got progressively worse and at 31-years-old he was classified as NYHA (New York Heart Association) class IV.
At the age of 34 years, the patient became refractory to optimal medical therapy, with a maximal oxygen consumption of 13 mL/Kg/min. Transplantation was indicated, which was an uneventful surgery with 200 minutes of ischemic time. The donor was a 33-year-old female with traumatic brain death and negative crossmatch. Pathologic exam revealed dilated cardiomyopathy and a type III lesion according to the American Heart Association classification of atherosclerotic lesions.
The immunosuppression included induction with anti-thymocyte globulin and subsequently triple therapy with cyclosporine, mycophenolic acid and prednisone.
Several complications occurred during postoperative period including complete atrioventricular block and mechanical ventilation for three days due to a pulmonary infection with Arpergillus fumigatus isolated from a bronchoalveolar lavage.
There were two episodes of severe acute rejection: acute rejection grade 3R two months after transplantation, treated with muromonab-CD3, and a grade 2R rejection one year after transplantation that was treated with high-dose corticoid therapy.
Allograft vasculopathy was diagnosed by intravascular ultrasound on the anterior descending coronary artery and a 60% lesion on right coronary artery, four years after transplant. Six years after transplant, he had a 1.2 mm intimal hyperplasia on the left anterior descending artery (LAD) that was classified as ISHLTCav 2 and the right coronary artery (RCA) was stable. Seven years after transplant, the LAD lesion had improved and a stent angioplasty was performed on the RCA.
After seven years due to mild renal dysfunction and allograft vasculopathy, cyclosporine was replaced by everolimus.
Eleven years after discharge, progressive muscular weakness in the lower limbs and myopathic gait were apparent. Study of neuromuscular diseases was performed. The genetic exam found deletion of 48 and 49 exons on the dystrophin gene, which confirmed the diagnosis of Becker muscular dystrophy. A family study was done leading to the identification of a brother and two uncles with the disease and his mother and grandmother as carriers (Figure 1 ). No abnormalities were found in the coronary angiography or in the myocardial perfusion scintigraphy. Magnetic resonance imaging revealed moderate left ventricular hypertrophy and a delayed subendocardial enhancement of the interventricular septum of ischemic etiology (Figure 2 ).
Discussion
Becker muscular dystrophy is a heterogeneous disease with slow progression. 3 During the first decade of life, patients are usually asymptomatic and become symptomatic after the second decade usually with difficulties in climbing stairs after the third decade. 2 Cardiac involvement in Becker muscular dystrophy is usually present throughout life. The majority of patients have an asymptomatic cardiac involvement, but up to one third of patients develop dilated cardiomyopathy with variable degrees of heart failure. 2 In some cases, severe heart failure symptoms can precede muscular symptoms for years. 4 In the present case, the patient remained asymptomatic until the second decade of life, and was initially diagnosed with idiopathic cardiomyopathy. Muscular dystrophy was diagnosed through genetic tests after the onset of muscular weakness on the fourth decade of life.
Therapy for cardiac involvement in Becker muscular dystrophy is symptomatic and similar to cardiac diseases due to other causes. 2 Intractable chronic heart failure, classified as NYHA class III or IV, may be the indication for heart transplantation. 2 Corticosteroid therapy can have a beneficial impact in preventing muscular dystrophy progression and are recommended as a therapeutic option in these diseases. 5 In the current report, the orthotropic heart transplantation was performed when heart failure became refractory to the optimal medical therapeutic. The progressive muscular weakness was apparent eleven years after the transplant, maybe due to the effect of long term corticoid therapy.
Similar outcomes have been reported between muscular dystrophy patients with heart transplant and matched non-ischemic patients in terms of survival, infection, rejection and allograft vasculopathy. 5 These findings support the indication for transplantation on patients with muscular dystrophy, despite the possible progressive muscular weakness and the limited functional capacity. 5 
